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| roprc TAGS: lanthanide aulfide, ‘thoraal’ Property rare  eartns m osu a 
pomapus esas cerium, praseodymium, see detec pret es 


| ABSTRACT: Th ‘thermal expansion : ‘coefficients ‘of: Venthiaiun cardia 

end. neodymiumMmono- and sesquisulfides: have been determined experimentally. « ‘The: 

| conposition of baked polycrystalline samples of lanthanum and cerium was: practical. 

ily stoichiometric, while that of. ‘praseodymium ‘and neodymium had somewhat. lover. 

| sulfur content, The relative sample dilation was ‘measured; with: a quartz dila 

mater in the. temperature interval- 20-1020, using argon: as a protective: medium, 

The results obtained showed an increase ‘in’ ‘the: thermal | ‘expansion. ‘coefficient. with 

| an increase in the atomic number of the metallic. component, : The ‘coefficients 
: | decreased during the transition from the mono- to ‘seaquisulfide » ‘atate.: “This 4s: Sj 
explained by a greater hardness of the covalent bonds in Me sub'2°S sub 3 compared. 
| to: the metallic bonds in Mes. ‘The expeoyet increase ‘an the deceea aera om 
cord 1/2. 
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vd temperature with the: decrease in 


. ‘the thermal expansion coefficient at the transi 


ition from MeS to Me sub 2 S sub 3) was not observed. “Phe authors. co’ clude that — 
ithermal properties of sulfides of the rare “earth metals ere ‘determined by. the 

| amount of covalent bonds S-3 in ‘their ‘crystalline lattices. — Orig. art. has: 

1 table. “ee oe eee yo" Ee ee 
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Production of certain thorium sulfides by the in i 
hydrogen sulfide, Atom, energ. 15 No.5: 428-430 N '636 (MIRA 16:12) . 
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| ABSTRACT: The electrical scoudie tivities. of six: 
 tand compared. The samples: were in the form.of wire 
AG iy 
i 1) 99 .B6%-Ni. Ni with. God rh 

! 2) 996 are ce Co with t;. Wa Hay 

3) 99.34%-Fe with C, Mn, 

ih) 99286% Ta with.c}W, Ni, me Peal 
a | 5) 99.78% ‘ta with C, Nb, :W Mey Mo, Ni,’ Tis. 
oe 6) 994 86% W with as Gu,’ By Reo. Si, ‘Bs. Py 0. 
\! 


Pao'e Electrical currént was: “passed ‘deed the wires ree an argon atmosphere.”: During 
i) the experiments the tenperafare varied from, 600. to: Mates ‘The thermal cooffin 


Card. fe: Sauitie 
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| cients of elegtrical conductivity Were | Ci 

. | | They were (10 , -ohm/em/degree) s ° "pe- hed 793. Coy. 295, Ne aor Tis. athe Ta- 3. “23 
a and We 2.98. ft was: proved’ that the relation. ‘of. temperature. to electrical con- 
oe ‘| ductivity is linear. The results ‘showed. that the magnitude. ‘of. thermal coefficient: 

a | and electrical resistivity decreases at. tha trensition from-iron to cobalt to 
1 njckel and from titanium to: tantalum ‘to- tungsten, © ‘This was” explained . by the 
lowered accepting capacity. of ‘the: d-electron: Levels of. thd metals in this series. 
+ tand by the relation of: the- ‘free: ‘path | of ‘electrons: to the abcepting. capacity. 
a | magnitude of the corresponding metals. - “Orig. arte has: <2 Piguress 
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Ta end was negetive for W. The instability of carbides was omplatnied by the 
tendency to dissolve in the carbides of the IV and V groups. which have cubic | 
jattices. The veriation in the amount of heet generated during the formetion of Fe. 
and Ni carbides followed the identical pattern; 3) the energy of the interatomic. 
refction was lovercd during the. transition from Ti carbide to cerbides of Te end F. 
This proved thit the vacencies in the d-shell of the metel atoms pleyed « decisive - 
role in the electron structure of carbides. The authors conclude thet the process 
of cherge varirtion of carbon atoms which enter solid solutions is similar to thet 
of enrbon ntoms forming corresponding carbides. Orig. art. has: -1 table. 
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Extrusion of protective sheaths for thermocouples. Ogneupo: 
28 noe72311-312 163. (MIRA 16:9 
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- AUTHOR: Sesryalove, Tale5 ne space 
“TITLE: Borotiermic nethod ‘or Preparing torited” | ae : 
‘pounce: Ukrainskty kaimichesicly horned, ve 29, no. 8, 1965, 
“POPIC TAGS: vorotheraic method, vacuum, ‘vata ‘porothermde ee ‘pidacticg 


‘refractory, mlestronice; titanium boride, zirc 
. re > onium boride, chromium b 
: TABa » rae, » CHB», boron, heat Of. formation, ” B a > Yordde *: eerie 


a ABSTRACT: The vacuum borothermic. ‘method (G.. Vy "Samsonov 

» Borddy* redkozemel my*kh metellov, Izd-vo-AN USER, K5 nd Bplay 

ae Yu. B. Paderno, Sov. avt. svid, No. 121561, 1959; G..V. Sensonov, ' Yu. Be a 
: Paderno, T, I. Serebryakova, Tsvet, met,, 11, 48 (1959); 4G. T, Samsonov, .°- 
: T, I. Serebryukova, 4.8 S. Bolene, Zh, neorg, kh., 6, 22h3° (1961)) has been” : 

a sory or “by reduction of. 98% pure T10., 2X0, 5 

iis 3 “- amo boron, The 9 
at (2,06) to yemove any res and Serpe “tng i soead ie in aif nih 
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materials: were used. in ratios based ee 


2x0, +8 ‘2rB, + 3,0, 


_Br,0, up waa 50b . 


cylinarieed Selauste 528 ran ong ‘and 20: ‘om ameter. ‘were. ‘prepare 
“ briquets, were heated in vacuum ‘to: ‘predetermined ‘temperatures - in'a resistance 
- furnace’ equipp2d with a: boron-containing ‘graphite ‘heater, Chemical. analysis 
showed that formation of TiB, and ZrB, begins at 1100C end goes to: completion 
~ with stoichiomstric end products,’ y Bb 1600—~1700C ‘Formation of CrBo- begins at 
: . 1200C and goes to completion at 1500C, The caxbon content of TiB, and ZnB, 
; was 0,02—0.1%, and that of CrB,, 0,01—0,08%.° Carbon can iikely *be | elimizated ? 
;., @ompletely by use of metal or noncarbon-containing heaters. “Phe fect. that. the - 
heat of formation of B,0, was 91,6—95.4 kcal/mol, or about the seme as thet . 
. given in the Literature > pains that B.0. is formed rather ‘than boric arby=: 
ride, Orig,. . hes: 3 figures, 1 table, and 5 formulas, 
SN eho TTtUtE OF ot POWDER METALLURGY AND “SPECTAL. bowed AN. USSR 
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: _ Semsonoy, G.. ej mister, ee 


norte ‘TAGS: 2 Geen phoeyhide, ‘semiconductor, ‘Micerbtae, i ‘tus, thermal 
stability, x-ray. analysis , “poron tebe a ban ee 


oe ABSTRACT: A production process for Botan a phosphaas (ee) ; ponies: ‘based’ on the = 
~ réaction of. FH3 with B povder. has: ‘been. developed by. adapting a process . for. the 
 syathesis of titanium phosphide. It is noted that: BP is a prospective. . 

ate semiconductor. Canpound BP was ‘prepared “in -a’ quartz, reaction. tube, eargea 
: - beforehand for 40 to 50. min. with Ar by passing a mixture of. PH gas and Ar. in’ 


-; Of AY to -prevent BP oxidation. The BP’ ‘yiela: was 58.20 to 99.744." ‘The. ‘BP was. a ae 
: big poner Devine no residual een odor: and not ‘soluble. in any § solvent, ye 
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f ‘even after groaned boiling.” “To. solubilize 
i) mixed with an 80--¢ excess .¢ 
“i parte. Kp: COs, part ‘KNOs, heated. at TOC 
}-| which was thei dissolved in. ‘Had. “It was foun a8 at 
“{:-at 1100G in a ‘stream of PH, almos lete 
“ip. Camposition lose to the 8 
1 74.18% P and 26.05% 3 reve 


A a 4. 538-A, & value 
ot investigations. 
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AUTHOR: G. Ve; Lyutaya, HM. D. 7 - Pgh eas ~~ 
TITLE: Preparation and properties of indium nitride V zy SS 


SOURCE: Zhurnal prikladnoy khimii, v. 36, no. 1, 1963, 1416-1420 


TOPIC TAGS: indium nitride, synthesis, 
sesquioxide, In2 03, ammonia, reduction, 
tion, indium sesquioxide nitridation, 
time, degree of nitridation, 
analysis, analytical method, analysis 
ABSTRACT : 
a stream of ammonia, 


showed that the reduction of In205 
slowly at temperetures below 6000; 


Chemical and x-ray 


{indium nitride synthesis, indium 

4ndium sesquioxide reduction, nitrida- 
nitridation temperature, 
ammonium carbonate, 
indium nitride oxidation, indium nitride solubility, solubility, 


Indium nitride has been prepared by heating indium oxide (In,0,) in 
analysis of the reaction products 
with simultaneous nitridation 
when the temperature is increased to 610, 
the degree of nitridetion increases sharply. 


nitridation 
preaking-up agent, oxidation, 
indium nitride © 


proceeds very. i 5, 


yields a black product whose composition approaches that of InN; this product 


eee oe a ne Ne 
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decomposes at higher temperatures, When the bed depth exceeds a certain limit, 
the product is nonhomogeneous; therefore » to facilitate penetration of nitrogen. . 
deep into the charge, anmmoni (Merbonate was used both to break up the bed and 
8s & reducing-nitriding agent, By nitridation of Ins for 4 hr at 610C in the i 
presence of a threefold excess of (NH, )2CO;, an InN almost stoichiometric in: 
composition is produced, InN powder with a particle size of 40—50 » resists i 
oxidation in air at temperatures up to 300C, It oxidizes readily at higher. 
temperatures, and is converted to Tn205 at 600—700C, InN is soluble in con- 
centrated and dilute HNO, and HCl 
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V' gummon: Sapsonov, G. V3 Dubrovekeva, Ss oe an 
: TITLE: Preparation of certain thorium guifiaeY by reacting thorium saad 
See hydrogen aulfide ; Se See 


“source: Zhurnal prildlednoy khimii, ve 36, 20. Ty 1963, 1615-1618 Gar 
: TOPIC TAGS: thorium sulfide, semiconductor, thorium sulfide semiconductor, higher oe 
; thorium guifide, thorium sulfide preparation, thorium oxide, hydrogen sulfide, 
' yeaction temperature , reaction time, ThS;,7, intermediate product, thorium 

sulfoxide, carbon, carbon effect, lower thorium sulfide 


ABSTRACT: The fact that higher thoriun sulfides are semiconductors with high 
_ thermal stability and refractoriness (2200—2500C) has prompted the development 
‘ of a production process for these sulfides which requires only readily available 
jails and simple quipment, The process consists in heating 99.84 
in a stream of ary -4n a porcelain or graphite boat. The following 
a4 rmined from chemic and x-ray analyses of the reaction products: 1) In =... 
_ a porcelain bo tion begins at 5006000, passes through intermediate 
.. steps involving + THOS (at 600—800C) and of ThOS (at 


= bowae te eee pee hea ee neo are ~ 
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/900—1000¢), and terminates at 12 00O—1500C with the forma-. | 
tion of almost pure ThS,,,. The optimm reaction time is 1—2 br, 2) In | 

the presence of carbon (graphite boat) the reaction proceeds in several steps, . 

The following proiucts are formed: ThOS » at 800—1000C; products with an § ecn- 

tent approaching that of ThS., at 1100—1200C; and finally, ThS,, at 13000, To ' } 
obtain a pure proiuct in a graphite boat, the reaction mist be conducted for 

i hr at 1000C, for 1 hr at 12000, and for 10 min at 15000, ThS, 7 and ThS, cen 
“st ‘be used as starting materials in the production of lower thorium’ sulfides, Orig, jo: 
“| ext. fas: 2 figures and k tables, : ae ee 
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2 
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SAMSONOV, G.V.3; LYUTAYA, M.D.; NESHPOR, V.S. 


Preparation and physicochemical properties of scandium 
nitride. Zhur. prikl. khim, 36 no.10:2108-2115 0 163. 

(MIRA 17:1) 
1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR. 
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AUTHOR: Samsonov, G. V.; Paderno, V. N. 1 
nn TTY 
TITLE: Preparation and properties of certain refractory ee alloys 


SOURCE : Zhrunal prikl. khinii, Ve 36, no, 12, 1963, 2759-2762 


TOPIC TAGS: carbides, metal carbide, refractory carbida, ae pee er 

refractory ceramic transition metal carbide, zircon carbide, hafniuntcarbide, 
tantalum’tarbide, alloyed isomorphous carbide, hafnium carbide, zirconi 
carbide alloy, tantalum carbide alloy, alloy preparation, powdered ane 


sintering alloy composition, x ray analysis, alloy physical property, 
refractory material . 


4BSTRACT: A study was made on the conditions necessary for preparation of 
solid solutions of zirconium, hafnium, nfobium and tantalum carbides by 
reductgon of the corresponding metallic oxidestWith(carbon in a hydrogen _ 
madium\ind in vacuum with simultaneous Hot pressire|S£ the reduction products. 
Carbon coreduction of the metallic oxides HiFi Simei taneous hot pressing 
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j ACCESSION NR: AP1006936 y 
| was effected in graphite molds: Reduced products are a homoge: solid 
solution of carbides, indicating the activating role of pressure on the 
powder during the sintering and homogenizing processes. Samples obtained 
have a high porosity (up to 25%) due to gas emission. The most dense samples 
(residual porosity of the order of 2 to 54) are obtained for zirconium 
carbide and hafnium carbide alloys by sintering with hot pressing of the 
Powder at 2900C, and for hafnium carbide and tantalum carbide alloys at 
3000C (for 10 minutes with pressure on the powder of 320 ke/cm@), Analysis 
of some physical properties showed that carbide alloys, being homogeneous; solid — 
. solutions, possess higher indices in comparison with separate carbides, and 4 
: can satisfy high-temperature requirements. Orig. art. has: 2 Figures and 2 


tables. 
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SELEZNEVA, AoAo; VAN. T--GUAN {Wang L- cuang } 


Additiénel sorption interaction in the absorption - ion 
exchange resing of organic substances containing peptide and 
amides groupings. Zhurofigokhim, 37 no.2:280=283 F '63. 

(MIRA 1625) 
(Penisillin) (Ion exshange resins) (Sorption) 
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__ SAMSONOV, G.V.; VEDENEYEVA, V.V.; SELEZNEVA, A.A,; VOYKHANSKAYA, E,Ye, 


Ton exchange on anion exchangers involying penicillin, Zhur, 
fiz. Khim. 37 no.4:725-729 Ap '63, (MIRA 17:7) 


1, Leningradskiy khimiko-farmatsevticneskiy institut, 
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‘ Moe NM Ye, G: ve. "sarsond and O.. “I, Shulishova. “Zhurnal. 
‘ekppartmental'noy. Pasadena ee Vs "44s “no. 4, Apr: 1963; -1413- “1415. 
; : ~ 9/086 /63/044/004/041/044 


: Gallium ‘nitride ipeveonducavity, is peported: as - e. A e sabianes: OF nitride: 
superconductivity. other than that of transition- -metal nitrides, | Gallium: nitride 
§ and indium nitride samples were prepared with precisely stoichiometric. com. 
§ position and oxygen impurities, and were. tested in ‘powder. form for supercon- - oer 
a ductivity.. To determine the dependence of critical field:on temperature, ‘the. 
‘magnetic moment of the samples was measured at several constant temperature 
values as a function of magnetic field. The indium nitride samples showed no. 
a superconductive properties at temperatures. -down:to-l. 38°K, while pure. gallium . 
nitride exhibited superconductivity below. critical temperature of 5.85°K. With! 
a increased oxygen impurity, : the critical. temperature fell sharply to below 138° Ke 
# In contrast to nitrides of transition metals, GaN samples have the. same. critical 
; temperature regardless of the method of. preparation and have a narrow. hysteresis & 
‘loop of depen eure of magnetic moment on. external field, similar to. that of pure 
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ete 


Electrophysical properties of lanthanum and cerium sesquisulfides, 
Dokl, AN SSSR 152 no.3:671-673 S '63. (MIRA 16:12) 


1, Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR. 
Predstavleno akademikom A.P.Aleksandrovyn. 
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FOMENKO, Viadlen Stepanovich; SAMSONOV, G.V., red.; KILLEROG, 
N.M., red Foe 


[Emissive characteristics of chemical elements and their 
compounds; a manual] Emissionnye svoistva khimicheskikh 

elementov i ikh soedinenii; spravochnik. Kiev, Naukova 

dumka, 1964. 101 p. (MIRA 17311) 


1. Chlen-korrespondent AN Ukr.SSR (for Samsonov). 
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SAMSONOV, G.V., otv. red.; OBOLONCHIK, V.A., kand. khim. nauk, 
~~" ped.3 VOHONCVA, NwA., doktor tekhn. nauk, red.; 
GILELAKE, V.I., red. 


[Hare and rare-earth elements in technology] Redkie i 
redkozemel'nye elementy v tekhnike, Kiev, Naukova dumka, 
1964. 129 p. (MIRA 17:9) 


1. Akedemiya nauk URS, Kiev. Instvtut nroblem materialo— 

enavstva. 2. Chlen-korrespornien:. *N Ukr.SSR i Institut problem mate- 
rialovedeniya AN Ukr.SSR (for Obeloncuin,. 3. Institut problem ma- 
terialovedeniya AN Ukr.SSR (for Samsonov). 
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 ._ Valentinovigh 


4etallurgy of vare netale (Metallurgiya redkikh metallov)2d ed., rev. and enl. 
Mcscow, Tzd-v- Metallurgiya, 64. 0568 p. illus., biblie. Textbook for tech- 
nical schocls of non ferrous metallurgy. Errata slip inserted. 4,185 copies 


printed. 


1 
TOPIC TAGS: rare earth netal ivuoe matali: netallurgical process, hysical . 7 


’ , aaa a Ja 

metallurgy, metal property» tungsten, molybdenum, tantalum, 
niz -cnfum, germanium, indium, thallim, rhenium, beryllium, lithiua 
PURPOSE AND COVERAGE: The book offers a description of production processes of 
the most important rare metals, such as tungsten, molybdenum, rhenium, tanteluma 
and niobium. airconium, titanium, rare-earth metals, gallium, indiun, thallium, 
germanium, beryllium, lithium. ‘The discussion of each metal includes a des- 
eriotion of its physical and mechanical properties, applications, basic methods 
-f -blaining chemical compounds from varicus types of new miterial and tne pro- 
duction technology of pure metala.(- The book is intended as e textbook for 


studente of metallurgical technical schools end may serve as an aid for engineer 
- Card1/2 


r 


‘plobium,’ titanium, — 
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SsMSCLOV, Grigoriy Valentinovich; EFIK, Aleksey Pavlovich 


ta 

[Coatings of high melting compounds] Fokrytiia iz tugo- 

plavkikh soedinenii. Moskva, Metallirgiia, 1964. 107 p. 
(MIRA 1739) 
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Refractory oe cable ‘yar ; 
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"Metallurgiya, 1964, 242 


TOPIC TAGS: retpactory ééapound 

carbide, rare earth metal, nitri 

metal sulfide, scandium, yttriumy: yanbanuns cerium, Sees neodymium, 
samirium, europium, -idolinium, terbium, dysprosium, holmium, erbium, 
thulium, ytterbium, lutecium 


PURTOSE AND COVERAGS: “This ook: 3 

class of refractory and hard compounds -¢ 

yttrium, lantanum, cebium, praesodymiun, - 

liniu, terbium, dysprosium, holmium, erbi 

with boron, carbon, nitrogen, silicon,. and sulphur. 

on the physical-chemical properties, crystal”: cand ‘electro 

borides, carbides, nitrides, silicides,: “and. sulfides. of:rare: 
methods of making them, and their use in: ‘technology - and: research, 


cs ftpgneee for researchers and engineers ‘of various fields of metallurgy;: 
ord 2 
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REPKIN, Yuriy Dmitriyevich; SAMSONOV, G.V., otv. red.; GILELAKH, 
V.I., red. 


{Precipitation hardened, heat-resistant ceramic metal 

SAP—type (sintered aluminum powder) alloys] Metalloke- 

ramicheskie dispersionno-uprochnennye zharoprochnye 

splavy tipa SAP. Kiev, Izd-vo AN USSR, 1964. 70 p. 
(MIRA 17:5) 

1. Chlen-korrespondent AN Ukr.SSR (for Samsonov). 
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TOPIC TAGS: special atmosrhere, hot preading, electron structure, activation 
mechanism, metallic edditive, chloride additive ; 


ABSTRACT! ‘he author discusses the folloving variants of activating the sinter | 
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4 figures. 
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peneserrrerne: 


TITLE: Some trends In the creation of new types of metal powder alloys ih 


SOURCE: Novy*ye materlaty* v mashinostroyent! (Hew materlats tn machfnery manu 
facturing). Moscow, izd-vo MashInostroyenlye, 1964, 108-117 : é 


TOPIC TAGS: powder metallurgy, povider alloy; metal powder alloy, cermet,. carb! 
~carb}de-alloy,-refracte 7 : 


ABSTRACT: In this review of the:c 
_carbide alloys, two principal. dire 

crease the quality of such alloy: 

the cutting strength of a tool b 

consists of: (1) Increasing the har 

component by using complex solid:sotuti 

for various binary solid solutions of carb ecta 

tendency of carbide gratns to break out during. cutting by - to: 

- coheston between the carbides and the cementing meatal @hich: depends.on the wect 
properties [In the liquid state); this has been obtained by adding molybdenum: and * 
tungsten carbides, although another. way ddition of camponents ‘such as tungsfs 
rd 1/3 np Ggenieers: = ee = 
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“and molybdenum ‘and possibly vanadium,” 
cementing metal (cobalt); (3) replacin 
metallic compounds, primarily by borides; 


by the molten cementing metal ts cons!derab! 
So far, maximum hardness values have been 0 
zirconium, and tungsten borides (on the order o 
hardness can be obtained ny 
technologically simpler. 
i. use of nitrides of refractory metals, since t 
im. | unsatisfactory. The secon 

-< | ment In the cutting properties and other operat 
(possibly by several hundred percent). 


Interact with the cementing metal presents dlfficul 


addition of hafntum jcarbi 
ome theoretical Interest fs curren 
he use of silictdes has pr 


d visualized development alms at more basic Improve- 
rational characterfstics of alloys. 
Such progress Is expected from the use of 
boron-sI licon=ca rbon, 


“poron earbtde (B,C), ~some-a loys. ofthe _system- 


cuble mod! fication of borof’ nitr: ‘de-(f.es- comp 
snd diamond (H,_=8000-10000 kg/mm). However, 
ing propertias and cann 
character of their electronic structure an 
thods for the preparation of finely disper 
for strengthening the bonds between the so 


| 
| 
| 


iB 
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is the use of metal powder alloys,- particularly. hose ‘which’ ha 
' properties with molten metals afid are able to crystall 
Orig. art. has: “3 figures and 1 table. 
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‘gITLE: Nitrides of rere dispersed anc 
: Nitrides, pe 


Me =.SOURCE: AN uxreeh Institut: robiem matersA’o aniy 
a redkozemel'ny*ye elementy* vy tekhnike (Rare, and rare e€ 
Me in engineering). Kiev, Naukova dumka, 1964, 118-126 | 

rare earth metal, rare metal nitride, rere. 


scandium nit 


——— 


ce \ropric TAGS: q rare metal, 7 
m™ iearth metaly itride, gailium pitride >. ndium: nitride, 
. , Lanthenum nitride, cerium nitride. 7 SS Atle? choos 
i an | Pe oy foe 
> ABSTRACT! Nearly pure gallium i 
(of gallium metal (mixed with. ammon ' 
100c, The ni 


‘ammonia at 6 
compared to stoichiometri: 


i@ard, 1/20. 
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ScCNg yz Was obtained by the RC 

black tn a nitrogen atmosphere. 8 ‘ 

‘air at temperatures up to 600C. It resists all but nitric acid a 

room temperature, but decomposes in boiling acid and alkeli solutions. 
Lanthanum and cerium nitrides were synthesized by treatment with anmos = j 
‘nia at 600C. In both cases, nitrides of stoichiometric composition’ |: 
.were obtained. Orig. art. has: 5 figures and 5 tables. | 


‘ASSOCIATION: Institut problem tlateridlovedeniya AN “ UkrSSR (Institute: 
of Material-Science Problems, AN UkrSSR) ; 
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8/0000/64/000/000/0282/0139 


AUTHOR: _Samsonay,.G, V v., Epik, A.P. 


TITLE: Investigation of the conditions of surface axturation of heat resistant. transition 
metals by carbon and boron 


SOURCE: AN SSSR. Nauchny*y aavet po probleme isceeeaaireh splavov. issled- 
ovaniya staley f aplavov @®tudies on steele nd Blloys). Moscow, Izd-vo "Nauka, 1964, 
132-139 

a] 


: vl 

TOPIC TAGS: metal diffusion, : titantum ‘Lurcostum, niobium, tungsten, tai lino lybdenum; 
carbon diffusion, boron diffusion, transition metal, refractory metal, metal surface 
saturation Ly 1] 


- ABSTRACT: Diffusion saturation of-metale:and: -alloys-with: different e.ements-is-n0 
effective, but ig in some cases the only way of ele arta with certain physical, 
he erties: it- paper describe 
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‘' rods containing at least 99.8% pure metal (except for tantalum which contained 99.6% Ta 
and 0.4% Nb). Lamp black heated at 700-800C for 2 hours and containing not over 0.2% 
ash was used for carbide-facing, while a compound of boron and borax (84:16 by weight) 
was use for boron saturation. The process was carried cut in Tamman furnaces. The 

_Nb, Ta, Mo and W were saturated with boron at 1100-1400C, Ti and Zr at 1100-1500C. 

: The Ti and Zr were saturated with carbon at 900-1300C, molybdenum af 1400- 1700C and -. 
tungsten at 1600-1900C, X-ray, , chemical and metallographic analyses wore made after . 
saturation. These tests showed that the WC layer increased sharply with time and 
increasing temperature, while the WC iayer-increased very slowiy.:..A.satisfactory bond: 


with the pure metal is observed with layers not thicker than 50-70 microns. The micro- 
| hardness of W,C and Mo,C layers obtained at maximum saturation temperatures was 


' 1650-1780 and 1420-1500 kg/mm respectively. The carbide layers obtained on titanium ’ 

, and zirconium at 900-1000C in the course of 1-8 hours were dense, without cracks and 

| properly bonded with the pure metal. An increase in the carbide-facing temperature led . 
to higher la: hardness, but with lower density, higher porosity, lower bonding, higher 
brittleness ie the appearance of cracks. The higher hardness may be explained by the -~ 
wider range of homogeneity of the TiC and ZrC phases, aa well as by the increase in the 
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[carbon content. The boride layers are much more'closely bound to the pure metal than 
the carbide layers, due to the waves on the boundary between the metal and the inn r 
poride layer, caused in turn by boron diffusion along the grain boundaries. The adhes 
petween the inner and outer boron layers, however, is lower than that between boron 
and metal. The microhardness of the inner layers amounts to 2320-2460 kg/mm“ on 
tungsten, and 2450-2580 kg/mm 2 on molybdenum; the microhardness of the outer layers | 2s 
was lower. The boride layers on tantalum and niobium were dense, without pores amd 
with good bonding. No cracks were formed in the layers at 1190-1300C. The boride 
layers on titanium and zirconium were much thinner than on W, Mo, Nb and Ta under 
similar conditions. Scores made on the surface prior to hore gaturation remained after | 
the process. Finally, it was found that the activation energy: 18 related to the fonic -- _— 
eee of the diffusing metal. On the pasis Of at ee Iogtrahic analysis, the properties 
ecome worse With increasing depth of the diffused metal. Orig. art. has: 3 figures and 


’ 2 tables. 
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AUTHOR: Samsonoy, G.V.; Verkhoglyadova, T.8,3 Vdovenko, S.A: eat 
“TITLE: Chemical compounds of the system scandium~boron and their properties 
ar a7 
SOURCE: Vsesoyuznoye soveshchaniye po splavam.redkikh metallov, 1963. Voprosy* 
teorii i primeneniya redkozemel'ny*kh metallov (Problems in the theory ard use of rare- 
earth metals); materialy* soveshchaniya. Moscow, Izd-vo Nauka, 1964, 163-165 


- TOPIC TAGS: scandium boron system, gcandium boride, scandium diboride, scandium 
: tetraboride, scandium tetraboride resistivity 


ABSTRACT: In a continuation of earlier work, detailed studies of the requirements for the... 
i preparation of scandium diboride are reported, as well as a search for phases of.other ee 
“| possible compositions (ScB, ScB,, ScBg, SCBy9)+ ScBo was obidined from Scg0g by re- 
- | duction with B,C and carbon at 1450 C for 2 hours. Under X-ray, it showed 2 exagonal. 
 gtructure of the AgBg type. ScBy was obtained by adding elemental boron to the above 
. reaction mixture or by borothermal reduction at only 1700-1800 C (2 8c_0g + 22B = 4 8cBq -: 
‘+ 3B,0,). The tetraboride ghowed a tetragonal lattice’? No Bg or Byg compounds were 
obtained under these experimental conditions. The physical properties of ScBy and ScB, 
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are reported (resistivity; aniline ome > micro as, ther xp on coefficient}; 
5cBy was quite resistant to oxidation by Comparison of 
the physical properties showed that the crystal lattice of ScB, wag considerably stronger 
than that of ScB,, due apparently to the frame configuration a the boron atoms which ig 
characteristic for tetraborides. This latter would also cauge the high electrical resistance 
of ScB,. The new ScB, phase may be of interest for increasing electric resistance and 

A thus simplify the heating of cathodes made of rare earti hexa- or tetraborides. With the 
iatter it should form narrow ranges of solid solutions, owing 
i ture. Orig. art. has: 8 chemical equations and 2 figures, 
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“AUTHOR: Podergin, V.A,! Samsonov, GV. Se a j 
TITLE: Thermometalilic reduction for preparing the aluminides of rare earth metals, 
their properties and fields of application +1 ¥*1 


‘SOURCE: Vsesoyuznoye soveshchaniye po splavam redkikh metalloy, 1963. Voprosy* 


teorii 1 primenenilya redkozemel'ny*kh metallov (Problems in the theory and use of rare- 
earth metals); materialy* soveshchaniya. Moscow, Izd-vo Nauka, 1964, 172-176 


TOPIC TAGS: thermal reduction, rare earth aluminide, rare earth oxide, metal oxide 
‘ reduction, aluminum oxidation, aluminum alloy haan , 


' ABSTRACT: The authors report the results of-a: study on the thermal recuction by alumi 
, hum of La,0,, CeOo and PrgO,, to obtain alloys and aluminides of the reve sarths. Ex- 
pertmentaf reduction was capris out with a mixture of gypsum and alumiscz powder of 
‘varying mesh size under normal pressure. To determine the effect of the specific thermal 
process on the reduction of La, Ce and Pr oxides, values of 560 - 1650 kcal/kg were 
__ , selected from which the charge was calculated. The thermal effect of the reduction re- 
_ ,, aetlon was, @.Be, 63.7 kcal/mole Laj03. The process worked best with 800 - 1100k 


ps 
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and a fine aluminum powder. The: { te was 
characteristics of the process and the fineness of th 
values were 850 kcal/kg for La and Ce oxide and 800 kcal : 
25-55%. Tests of the same kind conducted at 1000-1600C in a vacuum showed that reduction . 
proceeds with the formation of A10. Ina vacuum, the reduction process starts above 800C, 
and its rate Increases with Increasing temperature. Curves characterizing the reduction 
process of La, for example, showed 2 sharp peaks; the first at 820C had a negative thermal 
effect with 2 correspondingly lowered pressure in the reaction space of the furnace, while 
the second, at 1040C, represented the second stage of oxide reduction; the reaction then 
continued with a positive thermal effect and a higher intensity. Chemical and X-ray analy- | 
sig of the reaction products showed that the 2 peaks correspond to partial reduction and 
aluminate formation, respectively. The reaction was not yet complete at 1700C. An 
excess of AR considerably increased the reduction process. In this way, aluminides of La _,; 
and Ce were obtained. The melts of La and Ce with Af thus obtained were used for the _ 
- modification and alloying of pure Af, Tests showed that such melts, containing 20-30% rare | 
eartha, readily diasolve tn Ag upon alight heating. Orig. art. has: 4 formulas and 3 fig- 


ures, 
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AUTHORS: Bondarev, V. N.; Samsonov, G. V. | a ee 
TITLE: Production of molybdenun aid chvsaium germanides 

3 tallurgiya, no. 1, 1964, 65-70 


TOPIC TAGS: molybdenum germanide, chromium germanide, germanium, VCh molybdenum, -_ 
.chromiun, electrolytic chromium, TVV oven, OPPIR pyrometer, URS-50I x ray assembly © 


SOURC E: Poroshkovaya me 


ABSTRACT: The purpose of this work was to determine optimal conditions for 
baking the initial materials to be used in obtaining Mo3Ge and Cr,Ge with a beta-tJ 
lattice. The initial materials were monocrystalline germaniun with the specific 
electrical resistivity 3 ohm cm, molybdenum » and electroe 
Well dried and sieved (0. Mo and Ge parders were 
and 6 mm in dianetor. The 
high argon pressures) with 
an OPPIR pyromater. The x-ray tructure was made in the 
URS-50I assembly. The Samples were baked at 1300, 1600, and 18000 
for different periods of time. It was esta hed that Mo3Ge can be obtained by 
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TITLE: Physical properties of titanium, zirconium, and vanadium aluminides 
- SOURCE: IVUZ. Tsvetnaya metallurgiya, no. 1, 1964, 145-150 
5 TOPIC TAGS: titanium alloy, zirconium alloy, vanadium alloy, aluminum alloy, aluminide, 


physical property, electrical conductivity, thermal conductivity, Hall effect, Wiedemann 
; Franz ratio, thermal expansion, hardness, magnetic susceptibility ; 


> ABSTRACT: The physical properties determined were resistivity, thermal coefficient of = 
’ resistivity, coefficient of thermo-emf, Hall constant effective current carrier mobility, 
© effective current carrier concentration, heat conductivity, Wiedemann Franz ratio, a ee 
° goefficient of thermal expansion, microhardness, and magnetic susceptibility. The alloys: 
, ZrAl,, VsAlg, VAI, VAg: and VAl,,; were prepared by arc . 
ring from AV000 aluminum and $9.98% pure iodide titanium, 
r hardness, lower resistivity, and lower thermal 


lectron density in the Ti 3d-electron 
s the ratio of Al:Zr increases, 
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TOPIC pAGS: refractory part, refractory, aluminum nitride, 
jtride sintering, aluninum 


compacting, sinteriniy aluminum n 
of parts fran aluminum 
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efficient : 
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| _PTLE: Aluminothermic Production of Aluminum- Cerium alloys 


SOURCE: Tavetny*ye metally*, no. 3, 1964, 59-62 


TOPIC TAGS: aluminothermic reduction, cerium, aluminum, vacuum furnace, 
aluminum cerium alloy ; 


ABSTRACT: In earlier papers N. N. Murach and U. D. Vertyagin[ eaececmeya! 
metallotermiya (Furnace exterior metallotherm), metallurgizdat, 1956] referred 
to metallothermic reduction of rare-earth metal oxides as the most promising - 
method of alloy production. Since little information is available on this process 
the authors investigated the aluminothermic reduction of cerium dioxide under a- 
vacuum for the purpose of aluminocerium alloy production. Specimens were | 
heated at 800C for 2 hours. The mixed cerium and aluminum dioxide power was 
compressed into 15-20 mm high eres rods with an 18 mm diameter. The, 
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process of reduction was observed ina TVV-34 vacuum furnace with an EPP-09- 
M1 temperature control device. The initial pressure was 10°* mm Hg. Within 
a temperature range of 1000 to 1600 C volatile aluminum oxide formed according 
to the formula 
CeOggolia t 2Algolid ——? Cesolid+ 2A10gas = (1) ; 


Thermal analysis of the CeO9-2Al system showed the reduction reaction occur-— 
ring in three stages, the last being observed at 1070C. Above that temperature, 

, metallic cerium was identified showing that aluminate had been reduced. The : 

i reaction is accompanied by a positive heat effect and by the formation of a gas- 

/ eous product. The color of the rod surfaces makes it possible to evaluate the 
degree of reduction. At 800-850C they are greenish-yellow turning a deep yel- 
low at higher temperatures and above 1300C surface decomposition is identifia- 
ble by a black coloring.. Cerium aluminate was detected within the 900-1400C . 
range. The purity of the resulting metallic cerium does not exceed + 5% but can 
be heightened by using a crucible that does not react with the reduced hot éerium 
Tests proved the possibility of producing alloys with the desired composition at -. 
1500C with a two-hour holding period. Above that temperature, the cerium con~ 
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tent in the alloy decreases. The grain fineness affects reduction and ¥ 0. 053mm 

was found to be the most favorable aluminum powder grain'size. Tests showed : 

the best pelletizing pressure to be equal to 150 kg/cm“. Unpressed specimens i 

“are not fully reduced. Investigations of the microstructure showed that above i 
1300 C reduction was most complete. After completed reaction the specimens -; 

have a metallic appearance, a pipe on top, a smooth and clear surface, and 4 | 

fine-crystalline fracture. The investigation opens the road for industrial pro- | 

duction of aluminum-cerium and other rare-metal alloys. Orig. art. has: 2 ° . 
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_‘'MOPIC-TAGS: thermocouple, chromel-alumel thermocouple, zirconium diboride proteo- 


toy 


i; tive casing, oxygen converter, liquid metal temperature, continuous t-mperature 


|’ measurement 


{ ABSTRACT: The chromel-alumel thermocouples ‘clad in three-layer protective casings | =; 


{of ZrB, were used for a continuous measurement of liquid metal temperature in a a 
a converter during the process of oxygen blowing. The protective casings were 15 mm . 
'in diameter and 140-150 mm long, with a wall thickness of 2 mm. The thermocouples 

; Were installed in the refractory lining of the converter at different distances 

: from the bottom in such a way that their ends protruded into the converter for 22. !: 
‘to 38 mm. These ends were made of 3 layers, one of alundum, one of ZrBo, and one of © 


* | aluminum oxide powder poured between the other two layers. ZrBo was produced by = 
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TITLE: Interaction of magnesium oxide and rr ree with — 


refractory compounds at high temperatures in a vacuum 
: | 


of ac AN SSSR. Lev. Motallurgtya. i gornoye. selo,-n9 196%, 
Rossii : etallurgesy ornoye. delo,.n ‘ 


“of Tait ebae ecaetion: Petree oxide poetic eect iene magnesia. oxide 
“ae carbide reaction, magnesium. oxide nitride reaction, magnesium oxide . 
Tboride reaction, zirconium dioxide carbide reaction, zirconium di- .. 
‘oxide nitride reaction, zirconium dioxide boride reaction © "a 


“TABSTRACT: dontaet® interaction -of Mg0- “gud: BEO3. With: ‘Tic 1 
TaC, MosC, and WC in the 1000—~2200C temperature ranges and w 
TiN, ZrN, TiB2, and ZrBy in the 1000—-1800C range has beén tek i 
gated. Chemically pure MgO and Zr02, stabilized with CaO and powder 
“of the refractory compounds with a composition close te She. axotdnt= 
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gation lavolved predominantly qualitative capdcta of the. nev phases 
formed and their microstructure and microhardness. Generally,.car- 
bides were the most, and boridesthe least, stable in high-temperature 
contact interaction with MgO and Zr02. TaC and HfC in contact with i 
MgO, and TaC and NbdC in contact with ZrO. reacted only eat tempera- 
tures higher than 2200C; for ZrC and WC in contact with MgO and for i 
TiC, ZrC, TaC, and WC in contact with Zr0., the temperature of the 

initial reaction was 2000C. Orig. art. has: 6 figures and 2 tebles, | 
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TITLE: The interaction of refractory compounds and molten metal 4 7) y 
| 
SOURCE: Poroshkovaya metallurgiya, no. 5, 1964, 16-21 


| 

! 

| 
‘« / a2 
. TOPIC TAGS: refractory compound, molten metal, acceptor, transition metal, ; 
. jonization potential, boride, silicide, genpoboride. carbonitride, silicoboride, | 


‘ aluminum, alkaline earth metal] -7 ¥v 7 4 


v 
pa The high resistance of metal-like refractory compounds to the actm 
of molten metals is attributed to the high acceptor ability of the transition metal 
atom and the low ionization potential of the ncn-metal atom in these compounds. 
Furthermore the authors point out the henef:cial effect of the maximum share of 
rovalent bonds between metal and nan-metal atems which does not bring avout a 
conspicuous asymmetry of the electronic density in the crystal lattice of the com- 
pounds but the resultant maximum development of structural elements of the non- 
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metal atoms strengthens the lattice. Another favorable factor is the minimum 
difference in the acceptor ability of the transition metal atoms which are incor- 
porated in the compound and in the melt provided that tre refractory compound 
and the compound are not isomorphous which may occur upon the substitution of 
the molten meta! atoms for the atcms of the -efractory compound. The improba- 
hilatv of the formation of a durable chemical bond of the refractory compound 
atoms with the atoms of the melt. and the minimum acceptor ability with a maxi- 
mum heignt of the energetic level of s- or p-electrors of the molten metal are 
furtner advantages These factors make it possible to outline certain possib ilites 
of creating high-melting materials based on netal-like refractory compounds: 

by increasing the degree of completeness of the d-shell or creating stable sd- 
hyb<tdized states which results in the formation of solid solutions of isomorphous 
carbides and mitrides and mixed carbide-nitride solic solutions. by creating cam- 
plex chemical compounds on a boride and sil cide base with the inclusion of s- or 


“ 


Por ERECT S CATS we anergatic jeyelc and vajent eteesrouns with low ionie rion po - 
tentials (aluminum, rare earth metals, etc). There is also the possibility of 
raiging the share of covalent bonds by means of combining transition metals with 
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TITLE: Physical properties of aluminides of transition metals of the fifth group 


of the periodic system of elements ae 


SOURCE: AN SSSR. Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 121- 
126 17 7 
TOPIC TAGS: transition metal aluminide, vanadium aluminide, niobium aluminié, 
taritaiurn aluminide, specific electrical resistance, Hall constant, thermal elec- 
tromotive force, thermal conductivity, magnetic susceptibility, microhardness, 
work function 

ABSTRACT: The specific electrical resistance, Hall constant, thermal- e.m.f., 
thermal conductivity, magnetic susceptibility, concentration and mobility of 
“yocrent carriers, Wiedemann-Franz ratio, and microhardness were determi:.ed 
vornom temperature for the following aluminides: V Al, Vs5Alg, VAly, VAlg. 
VAL). NbyAl, NboAl, NbAlgj, TaAl3, TagAl and TaAl3. The work function at 
1500 K was determine for ZrAlg, ZrsAlg, VoAlg, TaAl3 and NbAlL3. "(Work 
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function) Measurements were carried out by B. Ch. Dyubya and O. K. Kultashev" 
Orig. art. has: 4 tables. 
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SAMSONOV, G. V, and 
"Nonocidic refractory materials: for high-temperature applications.” 


(Institube of Powder Metallurgy and Special Alloys, Ukrainian Academy of Sciences), 


At the Division of Physical Chemistry and Technology of Inorganic Materials, Acad. Sei. 
", USSR, a scientific council on the problem of sitalls has been established. Tne Councii  — 
isTcoordinating hody for bhsic scientific research on sitaljs, glass, fiber 
glass, stoneware, refractory and superrefractcry materials, and coatings. 
The nurpose of the Council is primarily to contribute to the improvenent of 
the strength and impact resistance of existing’ materials. In 1963, the council 
held two sessions. 


(Steklo i keramika, no. 6, 1964, 48-19) 
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7252 AUMHOR? © Lamikhov 5 LK. 7 Samsa 
MITLE: The inoculation of ‘and alloy "AL 7" with transition metals ~ 
: vr) ‘ is i 
SOURCE: Tavetnyye metally, no. 8, 1964, 79-62 or 
Mi. qopre racs;, aluminum-alloy;-scandimi?/titantum;? Zirconium hereury y > Ghvomium; 
; manganese *hron , nickel, rhenium, electron, energetic state, incomplete shell 


ABSTRACT: The authors discuss the effect of. certain transitic t 
microstructure of Al and Al alloys in accordance with the chemical composit 
of a given inoculant. Aluataun (@radé AVOOO)/aod casting alloy AL 7..(4:54°( 
0.8% Fe) were inoculated with 15 transition metals by staniird method. The effec 
of inoculation was evaluated by the number.of grains per sare centimeter, of the 
surface. Elements at the-berinning of periods and whose d- leye+ is: most defective 
proved highly effective inceulants. Thus, Sc is most effective for pure Al; but 
as the d-level is completed fron Sc to Ni, the effect of the incc:tant diminishes 
The same pattern was observed in elements of other periods. Certaic deviations 
from this pattern was observed when Cr and Mn, which have stable electronic con 
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-} ABSTRACT: The heat> conductivity of : 
/ 298K and found to be 27.0 w/m:deg,” a. “value. which. well gatisfies th 
. Franz law. Hence, the heat: ‘conductivity. of. ‘scandium. nitride: Asal ) 
' effected by free electrons with-very “little: participation. of lattice: heat’ con-. 
. ductivity; this conclusion. shows ‘the: ‘metallic nature. of cand rid AY. 
: similar situation was found to: exist in ‘TIN 985. ind- “Howeve 
the theoretical electron heat’ ‘conductivity: ‘Of -WNO, eae TaN 
lower than that found by measurement, which indicated a pred 
heat conductivity in these compounds. The explanation for the. difference is that _ 
the ratio of the electron and. lattice. shares of. the heat conductivit ofthe tran 
sition metal mreeiace isa: function -of: the: accepto capacity of: th lec! 
Card: 
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 guTHOR? 
- GETLE: noua 


"SOURCE: 
647 


' TOPLC TAGS t “thermo coup ee 3 
‘metal alloy thermocouple,: "thermocouple 


] 
tion material, thermocouple protection materfal 


- ABSTRACT: A review of pertinent wiet. and: non~Soviet lite: 

‘and some experimental results are® “presented. On. ‘the: ‘accu 

ty and limits of application of existing metallic thermocouples 

their high-temperature protective. insulation. Thermocouples. made Ey 
metals and alloys of the platinum ‘group, of which the “PR“ 30/6 thermo=: 
_ couple (Pt with 30% Rh-and Pt with 6% Rh) is the. most ptabley can. he i 
“| successfully used. for measuring. ‘temperatures- upto. -1800C:3 

pheetns: atmospheres However, they are’ not. recommen ed for 
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L 16289-65 
“ACCESSION 


hydrogen atmosphete.”: The al £ lit 
made of noble metals is cau: “mainly by. contaminat! ‘ aC 
both electrodes by impurities, especially iron, fron drotec> 


tive sheaths. Pure dense Al1,0 ie the best insulator for therno- - 
couples of this group. Thermocouples made of We-Ir and Ir-Irt+60% Rh i 
are good for measuring temperatures up to 2100C, but the. high cost :- 
and scarcity of Ir restricts their use. Thermocouples made of W-Re | 
alioys can be used to measure temperatures up to 2200C in vacuum, or ! 
in neutral or hydrogen medium. They are less susceptible to contami-: : 
nation by impurities than thermocouples of the platinum group. To 
obtain maxinun stability the thermoelectrodes with a high Re content 
(W-Re--10/20 or W-Re--15/20) are required; this is especially in- 
portant for use in a hydrogen. atmosphere. _Large-diameter electrodes 
should be used for operation /in vacuum. The thermocouples can be 
used as standards at temperatures up to 1960C. Dense, pure A1,0, 
{naulation can be used for W-Re thermocouples for measuring tempera~ . 
tures up to 1950C,. MgO insulation can be used up to 2200C. Ten- ae 
perature measurements in a darbon-containing atmosphere can be made ae 
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TITLE: Thermoemission characteristics of jaomorphous carbide alloys 
77 


SOURCE: ‘Teplofizika vy*sokikh temperatur,’.V. Ay Noe 5s 19645 

' TOPIC TAGSs “| materi titanium, niobium, 

hafnium, zirconium, 9A: mi opyrometer ss 
7 7 cham! ame EY ° 


3! e eee 
ABSTRAGT: A method for the prepara ys ¢ ifferent compo- 
sition and for obtaining compact ta PaC-ZrC,. TaC= . 
HfC and HfC-NbC has been developed. istics of these 
alloys and their dependence on the concentration Ww the temperature | 
range of 1100-2500C, The tablets were pressed at 2500-27000 over 4 period of 5 
minutes under a pressure of 300 kg/cm, and were ground and polished to 6 mm in 
diameter and 0.6-0.7 mm in height. Their residual porosity did not exceed 5-I. 
The thermoemission @ onducted following the mathod of V. I. 
Marchenxo, G. V. Samsonov, and F nko (Radiotekhnika i elektronika, &, 


1076, 1963). Temperatures wore measured with a micropyrometer OMP-194. It was 


found that the thermoemission characteristics of these alloys depended on ‘the | 
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electron shell structure: ‘of. the: on t. 
| these alloys were shown to be highe 


was determined from the relationship. between’ the socester ome 


‘ atoms and the probability of having ad? type. “electron configuratio 
- has: 6 figures and 1 table, 
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' AUTHOR: Samsonov, G. V.; Sleptsov, Ve Mao. 


TTL: Production of Boron-eiligon eile 
SOURCE: Poroshkovaya metallurgiya, no‘ 


TOPIC TAGS: boron, silicon, boron alloy, silicon tetraboride, 
boron silicon solubility - - ee ee ce W)\ 


ABSTRACT: Four methods of obtaining boron-silicon: alloys: 

. | gintering of boron and silicon. powder compacts; 2): melting 

1 compacts in boron-nitride cricibles; 3)-hot-compacting of sili 

| compacts in graphite dies;and 4) -reduction: of silicon oxide ‘wi 

.' The first three methods produced satisfactory results. However l 1 

: there tis a danger of contamination with graphite. X-ray diffraction patterns re- 

vealed two compounds, SiBy and SiBg. Individusal pheses had the following values o 
microhardness: silicon,794 + ho dan/mm?; a-phase of a solid solution of boron in 
silicon, 1060 + 62 dan/mm?; B-phase (silicon-rich), 1375 + 99 dan/nm?; y -phase 
(SiBy), 2000 to 2500 dan/mm?; and 6~phase (SiBg), 3200 to 3500 dan/mm*. ‘The thermal 
emf of boron-silicon alloys is generally lower than that of silicon. 4H drops to a 
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AUTHOR: Lyutaya, M. D.; Samsonov, G. V,; Khorpyakov, 0. T, 
TITLE: Germanium nitrides 


‘SOURCE: Zhurnal neorganicheskoy khimit, ve 9, now. 7, 1964, 
1529-1533 ‘ 


TOPIC TASS: germanium nitriding, germanium dioxide nitriding, ger=- 
manium nitride, germanium nitride structure a 


“ABSTRACT: Conditions of Synthesis of germanium nitrides have been 
_ Btudted with 99,997 pure germanium and chemically pure germanium di- 
oxide as inictal materials, Nitriding was performed in ammonia.or | és 
nitrogen, Germanium nitride with a composition,near the stoichiometric . 
composition of Ge3N, was obtained by nitriding in ammonia a mixture 
of germanium with ammonium Carbonate (added to prevent coking) in a@ vo 
1:2 ratio, to react with nitrogen at 700—-750C;3 at 
to decompose,’ Nitriding for l hr at 
nitrogen content of 20.52%, compared ae 
Satisfactory results were also obtained 
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with nitriding of 
to germ 


Germanium nitride 
750—800Cc, 


"4 At 900C it decomposes into 


Orig. art. has: 2 figures 
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ITLE: Investigation’ of the: ‘structure and: gome. -physica ( LY: 
of alloys of isomorphic dicilicides: of. molybdenum and 2 nium oe 
nat an 


SOURCE: Fizika metallov 1 netallovedeniye, Ye 6, now 2, 196 
187= 192... ate une 


OPIC: TAGS: “molybdenum ai. pilieide, rhenium-dicilicide, 
’ een ey. Reat.c 
alloy electric resistivity - j 


ABSTRACT: A study of: sintered 2. he 

alloys form a continuous series ~- of. ‘solid: ‘solutions. ’ : 
MoSia-type structure. As..the: ReSis_ ‘content. increases. ‘from:0- to’ 100% 
the Lattice constants decrease-~cont nuously: Ja—from-about 3.195 
3.135 A and c—from 3.235 to 3. 175-4. The changes in ell. volume 

and in alloy density follow the Vegard rule with a slight positive 
deviation for MoSi,-rich alloys and a slight negative deviation fron 
ReSig-rich alloys.- An oo with. 50 nol. ReBi, has the highest — 
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Hy = 1000 kg/mm; 
| MoSi,.. and ReSi,+- 
‘| erease sharply as the 
crease again with increasi: ¢ ats 
the total heat conductivity of the alloys are mostly d 
changes in the lattice heat conductivity. With increasing ReSi2 cen 
tent the specific resistivity of MoGi2-ReSi2 alloys gradually in- - 
creases by several orders... This oc nds toa. decrea ed effecti 
‘concentration and Hall mobility’ 0: 
jo1id solutions 
the role of holes: as. “free 


bonds in the investigated ‘goiutio e: 
atoms by Re atoms which have a higher valence. 
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AUTHOR: Ovsyannikova, I. A.; Vaynshteyn, BE. Ye. ; Samsonov GN. ff 


’ TITLE: X ray Lyyy absorption spectra of lanthanum and cerium in some of their 
compounds with nonmetals 27 rr 


' SOURCE: Fizika metallov i metallovedeniye, v. 18, no. 4, 1964, 637-639 


TOPIC TAGS: x ray absorption spectrum,: lanthanum compound,..cerium. com- 2 
pound, chemical bond, lanthanum carbide, cerium carbide, lanthanum sulfide, . 

cerium sulfide ee ies oe 
BSTRACT:=-The-autho: 25h ook 
-“Rare-Earth Metals with Nonmiet M Me 
pounds of the rare-earth metals with: phosphorus, 
- erized by a mixture of ‘different types-of chemical 
“| the ionic type, there are frequently co 5 Tr 
| the atoms. In the present work, the x-ray Lyy absorpt‘on spectra. 
and cerium compounds (certain phosphides, sulfides, oxysulfides; ‘and carbides) 

1 ' ‘ 
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| in sulfides. This is attributed to an increased valence state of the rare-earth 
metal in transitio Orig. art. has: 3 
figures. 
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TITLE: Preparation of indium phosphide a B : 


SOURCE: Ukrainskiy khimicheskiy zhurnal, v. 30. no. !, 1964, 18-20 
| 
TOPIC TAGS: indium phosphide, preparation, indium side puenavaiens indium : 
oxide, phosphidizing, indium phosphide ss a phosphide structure < 
Tee Sea eh 


ABSTRACT: Indium phosphide was prepared by reducing indium oxide with 

phosphine: IngO3 + 2PH3 = 2inP + 3HgO. The indium oxide was -prepared by ae 
dissolving metailic indium in concentrated HNO3, evaporating. drying and ene! 
decampesing the nitrate at 300C and calcining at 1900C Optimum phosphidizing ny 


oat BSN Sse fF - Vhours with a 3-fold excess of phos hine over the stoichio- 

metri amount Indium phosphide is a black powder, ‘readily goluble ir mineral : 

acids} and has a sphalerite structure, unit cell a = 5.86 Angstroms. "Work we 
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AUTHOR: Samsonov, Ge Ve Verkhoglyadova, T. 8. 


TITLE: Production of rhenium nitride 


; SOURCE: Ukrainskiy khimicheskiy zhurnal, v. 30, no. 2, 1964, 143-146 


. TOPIC TAGS: rhenium nitride, ReoN, production, rhenium nitriding, supercon- 
. ductor, semiconductor, ammoniam perrhenate, x ray analysis, rhenium nitride 
lattice 


ABSTRACT: The conditions were investigated for the production of rhenium ni- © 
trides, which are especially interesting because of their superconducting and 
semiconductor properties and the high ionization potential (14, 51 ev) of the ni- 
trogen atom. Reactions were run with powdered rhenium and ammonium perrhe- 
: fate with nitrogen and with ammonia in the absence of atmospheric oxygen. The 
"resultant products were subjected to chemical and x-ray analysis. Rhenium and 
‘ * nitrogen heated to 300-800C for 15 and 240 minutes do not form nitrides. Rheni- 
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um and ammonia form a product containing some nitrogen at 250C; at 600C the 
nitrogen content in the product is about 3.5% approximately equivalent to the for- 
mula ReoN. The nitrogen content is highest after short periods of heating and 
decreases with prolonged nitriding (250-1200C), e. g. 4.28% in 30 min., reduc-- 
ed to 2.9% in 60 min. at 500C. This may be caused by the original formation of 


_metastable products which gradually change to the stable nitrides. On heating 


ammonium perrhenate. with ammonia, nitriding starts at 300C, and the nitrogen _ 


_; content again decreases with prolonged nitriding, e.g. from 7. 3% in 1/4 hour to - 


0. 85% in 23 hours, X-ray analysis showed the products ranging from ReoN 
to RegN have cubic face-centered lattices, This wide range of homogeneity re- ¢ 
quires further study. Orig. art.-has: 2 tables. ot. 
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AUTHOR: Marchenko, V.I.3 Samsonov,..GeV- ; Fomenko, 'V.S. 
“TTTLE: Thenilanic emission of praseodymium and neodymium sulfides 
SOURCE; Zhurnal texhnicheskoy fisiki, v.34, novl, 1964, 128-130 


TOPIC TAGS: thermionic emission,. rare earth sulfides, work function, thermoelectric 
emission, prascodymium sulfide work function, neodymium sulfide work function, (© 
praseodymium sulfide, neodymium sulfide ; 


ABSTRACT: Because of the importance of compounds of rare earth metals with Group 

VI elements, the thermoelectric emissions of PrS, Pr2S3, NdS, and NdgS3 were mean -- 
sured at temperatures from 800 to 1500°%. The seSquisulfides were prepared by heat. 
ing: compressed powder pellets in HgS at 1400°C. The monosulfides were prepared from 
intermediate products of a reaction discussed elsewhere (S.V.Radzikovskaya, GV. Oe 
Samsonov, Ukr, Ihhim. zhurn, ,26 ,412 ,1960) - he thermoelectric currents were measured ~ : 
by a procedure described earlier (vV.1I.Marchenko, G.V.Samsonov, Yy,.S.Fomenko, Radiow~ |. -: 
tekhnika i elektronika ,8 ,6 ,1067 ,1963) - From measured saturation currents the work |. 
function was obtained as a4 function of temperature by employing the tables of C. Be 
Jansen and R.Loosjes (phil.Res.Rep. ,8, 61, 1953)-The work functions of all four com~ 
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pounds increase approximately linearly with temperature up to about 1400 or ysoo%. 
At higher temperatures the increase continues, but ata slightly lower rate. Com- |. 
parison of the present results with aimilar measurements for lanthanum and cerius 
sulfides shows that 1) the work functions of the two sulfides of the same metal are 
close (at a given temperature) and 2) the work function of the sulfide decreases 
slightly on going from the lanthanum to the cerium to the praseodynium compound, 

These results are regarded as confirmation of a previous suggestion that the work 
function is related to the 4f-5d electron transition probability. The work fune- 

tion of neodymium sulfide is slightly greater than that of praseodymium sulfide. 
Orig.art.has: 5 figures and 1 table. 
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